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.. O; tantalum, 16.6; niobium, 11.1; vanadium, 11. O; molybdenum, 10.3; chromium, 9.5; and thulium, 9 .2. These heats of solution were correlated with volubility parameters by a constant k determined from the data, so that
where ii is the molar volume of solute i and 6i and 6~are the cohesive density factors.
, .
iNTRODUCTION type
The solubilities of selected elements in liquid plutonium are being studied at the Los Alamos Scientific A(s) + l%(l) = Pu(l, sat'd with A) , 1,2 Laboratory.
Measurements have been restricted to where A is a solid solute element. conditions such that the volubility of an element is con-'1%.isreport is limited to some simple eutectic-type stant and independent of the direction of approach to binary systems for which volubility data are available. saturation at the temperature of interest. Moreover, These are W-PU, Ta-Pu, Nb-Pu, V-PU, Mo-Pu, Cr-Pu, the data cited in this report are for binary systems and Tm-Pu from 700 to 1000°C. Even though volubility whose equilibrium can be expressed by equations of the data are available for C-PU, Re-Pu, Mn-Pu, Zr-pu, and TI-Pu, this report does not discuss these systems 
In Eq. (3) R is the gas constant, T 1s the absolute temperature, H1 and Hs are the heat contents of liquid and soLid i, and Tf is the temperature at which normal fusion occurs. The integration of Eq. (3) 
In an ideal solution the activi~coefficient is 1, and the activity is equal to the mole fraction. By combining Eqs. (2), (4), and (5), the equation
Rln Ni=ASf -AH~T (6) is obtained. For these simple eutectic systems, the solubilities in liquid plutonium are far less than those 1,2 predicted by Eq. (6).
Evidently, the activity coefficient is much greater than uni~, corresponding to Positive deviations from ideality. According to Henryls law the activity coefficient is essentially constant in dilute solutions, and, as a consequence, the deviations from ideality can be computed from the solubiLi@ data.
By definition the activity is related to the partial 
A plot of R In~i versus l/T will yield a curve with _xs slope (AHf + AHi) and an intercept equal to (Asf + ASi ).
At very low concentrations of i, &i should be a constant; the plot becomes a straight line under these conditions. Equation (13) The average A-q values for each element are given in Table I . 
where A~' is the relative molar heat of solution estimated by Eq. (16). Values of A-q', which were calculated from the data in Table II , are given in Table III .
These can be equated with the~values previously derived from the experimental data by the use of a volubility constant for each solute. In other worde, @=*f+kii(6i-6J2 ,
where k ie an empirical constant. Valuee of k are given in Table II. b Calculated by the equation
where AH? ia the experimentally measured value given in #able I. 
